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Heart Disease Risk Factors and Onset of Heart Problems 
among the Elderly. 
Hiroshi Ueda 1 , Taku Shirakawa2 and Hideki Goko2 
This study examines possible risk factors of heart disease in terms of incidence 
of heart problems among the elderly. The study contains the data from the 
Assets and Health Dynamics of the Oldest Old (AHEAD) dataset, which is a 
nationally representative sample within subgroups of the U.S. non-
institutionalized population who is age 70 and over. Heart disease risk factors 
were examined in both bivariate and multivariate logistic regression analyses in a 
two-year longitudinal setting. Results from bivariate analyses showed the sig-
nificance of hypertension (p < 0.05) , diabetes (p < 0.001) , alcohol consumption 
(p < 0.05) , physical performance (p < 0.01) as a risk factor of the incidence of 
heart disease. On the other hand, parsimonious and full models of multivariate 
logistic regression analyses showed somewhat different effects of independent 
risk of diabetes, body mass index (BMI) , and physical performance on heart dis-
ease incidence. Limitations of study and implications from results are discussed. 
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INTRODUCTION 
The treatment of heart diseases has 
advanced rapidly in the past decades. 
As a result, the number of deaths and 
the death rate have dropped for both 
males and females; however, heart dis-
ease remains the most common cause 
of death among the elderly in the Un-
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ited States. 
There are differences in the preva-
lence of heart conditions by gender. 
Prevalence rates from hypertensive 
heart disease are higher for women, 
while men have higher prevalence 
rates for treatment of coronary heart 
disease.!) 
Health care for elderly suffering 
from heart disease is a major concern 
among health providers. A great 
number of elderly who need treatment 
for heart disease were hospitalized, 
accounting for almost 20 percent of 
days of hospital care among adults 
who were 65 and over in 1993.2) 
Although numerous studies are con-
ducted to assess the causes of heart 
disease, most of them do not target the 
elderly population nor do they ex-
amIne a nationally representative 
population. 
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Heart Disease Risk Factors 
In this study, we examined six 
heart disease risk factors: hyperten-
sion, diabetes, alcohol consumption, 
smoking status, body mass index 
(BMI) , and physical performance. 
Hypertension: High blood pressure is 
a risk factor of heart disease. among 
the elderly. Some studies show the 
risk of high blood pressure on heart 
disease. Elevated systolic blood 
pressure was a significant predictor 
of coronary mortality in both black 
and white men aged 35 years or older 
in the study of 2,072 subjects.3) In 
the Framingham Study, persons with 
treated hypertension continued to dis-
play an elevated risk of coronary 
artery disease relative to normal 
blood pressure level with 30 years 
follow-up.4) 
Diabetes: Diabetes relates to heart 
disease. In the Systolic Hypertension 
in the Elderly Program, which in-
volved average age of 72 years of 
4,736 elderly, persons with diabetes 
had a 121 percent increase in coron-
ary heart disease risk. 5) Older 
women with insulin-dependent di-
abetes were significantly at higher 
risk or the incidence of congestive 
heart failure. 6) It is less clear that 
diabetes for heart problems have the 
same significance for men and women 
as they age?) Females with diabetes 
constitute a higher risk group for 
coronary heart disease than males of 
an age range from 45 to 69 years8) 
or aged 65 years and over.9) Furth-
ermore, within a group of native 
Americans aged from 45 to 74, di-
abetes was associated with relatively 
higher prevalence rates of myocardial 
infarction and coronary heart disease 
in women than in men.10) 
Alcohol consumption: One study im-
plied that alcohol consumption con-
tinued to be an important predictor.· 
for coronary heart disease among 
elderly over age 65. 11) After re-
viewing 27 articles, Criqui concluded 
that the relationship between alcohol 
consumption and coronary heart dis-
ease in various epidemiologic study 
designs is consistent; showing risk 
protection at a level of two or more 
drinks per day, with an increase in 
risk of coronary heart disease at high-
er alcohol consumption levels. 12) Rimm 
and colleagues also reviewed 57 artic-
les to examine the effect of specific 
types of alcoholic drink on coronary 
risk and concluded that alcohol con-
sumption can be linked directly to an 
individual's risk of coronary heart 
disease, provide strong evidence that 
all moderate alcoholic drinks are link-
ed with lower risk.13) 
Smoking: Smoking cigarette is an in-
dependent risk factor of heart disease. 
Current smokers had a 73 percent in-
crease in coronary heart disease risk 
in the Systolic Hypertension in the 
Elderly Program.5, 14) While older 
smokers are less interested in quit-
ting, the risk of coronary artery dis-
ease is associated with persistent 
smoking habit. 15) Daily cigarette 
smoking was an independent predictor 
of coronary heart disease in elderly 
men.4, 16) Smoking status also re-
lates to other heart problems such as 
myocardial infarction.5, 17, 18) 
Obesity: Obesity is an independent 
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predictor of heart disease. . Body 
Mass Index (BMI) is used as a mea-
sure of obesity. Some studies indi-
cate body mass index as a risk factor 
of heart disease for younger. or 
middle-aged adults. 19. 20) The heart 
disease risk of obesity becomes low 
with old age. In a three-year 
prospective study among 29,122 men 
aged 40 to 75 years, men of age 65 
or over showed much weaker associa-
tion between body mass index and 
risk of coronary heart disease than 
the one of younger age group.21) 
However, persons who are aged 65 
and over still show the increased risk 
to develop coronary artery disease 
while some studies point out a gender 
difference. A study of 2,812 
community-based elderly aged 65 
years and over showed a risk of obes-
ity to develop coronary heart disease 
for men but not for women. 9) In the 
Framingham Study, while women aged 
65 and over had twice the relative 
risk of coronary artery disease with 
their 120 percent of desirable 
weights, men of the same ages show 
the same risk with their 135 percent 
of desi~able weights.4) 
Physical performance: Physical 
activity diminishes the chance of a 
. heart problem. Many coronary 
artery disease studies linking physical 
activity levels have been conducted in 
young and middle-aged groups. Low 
physical activity is considered to be 
an important risk factor for coronary 
heart disease. 22) The Framingham 
Heart Study, which includes lower age 
samples than the Honolulu program, 
showed higher risk of coronary heart 
disease' incidence (1.3 times) among 
less active men aged 55 to 64 years 
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than more active men. 23) Physical 
activities are also associated with a 
reduced risk of cardiac arrest. A 
case-control study of elderly Seattle 
residents found that sedentary per-
sons showed more than twice the risk 
for cardiac arrest as compared with 
persons of the highest intensity of 
physical activity.24) 
METHODS 
Data and Sample Selection 
The study is used on the dataset 
from the Assets and Health Dynamics 
of the Oldest Old (AHEAD), which 
was funded by the National Institute 
on Aging (NIA). The AHEAD Study 
has a longitudinal design which calls 
for re-interviews with the surviving 
members of the sample every two 
years. For those who are institu-
tionalized or deceased, or are unable 
to provide useful information, inter-
views are done by proxy. This study 
sample represents the non-
institutionalized elderly who are age 
70 and over. In this study, data 
from two waves were used. The first 
data collection was conducted from 
October, 1993 through July, 1994, 
and second collection began N ovem-
ber, 1995 and concluded June, 1996. 
The total number of respondents of 
interview at wave I was 8,223. This 
is the group of older persons born in 
1923 or before and their spouses, 
some of them are younger than 70. 
Among 6,949 individuals who partici-
pated in both Wave I and Wave II 
6,228 individuals were age 70 and 
over. In this study, 5,329 indi-
viduals who gave necessary informa-
tion were taken into account. This 
group consisted of 2,022 males and 
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3,307 females. 
MEASURES 
Baseline characteristics and risk 
factors were obtained from Wave I 
dataset and dependent variables were 
obtained from Wave I and II datasets. 
These variables were manipulated as 
follows: 
Outcome 
Heart problem incidence: The inci-
dence of heart problems as a depen-
dent variable was calculated from 
Wave I and Wave II (a two-year in-
terval) datasets. The incidence of 
heart problem is operationally defined 
as any new events of heart problems 
such as heart attack, coronary heart 
disease, angina, congestive heart fai-
lure, or other problems of heart. 
Risk Factors 
Hypertension: Physicianis diagnosis 
of high blood pressure or hyperten-
sion was used. This was collected 
from respondents at Wave I interview. 
Diabetes: Dichotomized variable was 
used based on the report of respon-
dents who were told by a physician 
that they had diabetes. 
Table 1. Sample from AHEAD Dataset 
Number 
Wave I participants 8,223 
Wave II participants 7,038 
Both Wave I and Wave II participal)ts 6,949 
Final study sample 5,329 
Alcohol consumption: Respondent's 
report of any drinking of beverages 
such as beer, wine, or liquor. Three 
categories are defined as moderate 
(less than one drink a day) drinkers, 
never drinkers, and drinkers of more 
than one drink a day. Moderate 
drink was dummied for other two 
categories, 
Smoking: Respondent's smoking sta-
tus was categorized as a dummy vari-
able. Current smoker is categorized 
against a dummy which is a person 
who never smoked or was a past 
smoker. 
Obesity: Individual body mass index 
is categorized in four groups equally 
according to their heights and 
. weights. The lowest quartile is less 
than 22.67, the second lowest quartile 
is more than or equal to 22.67 to less 
than 25.10, the third quartile is more 
than or equal to 25.10 to less than 
27.90, and the highest quartile is 
more than 27.90. 
Physical performance: The variable 
of physical performance categorizes 
respondents' physical performance 
levels from ADL, IADL, and 
N agilRosow -Breslow scale 
limitations.25 -28) Levels are from no 
NagilRosow-Breslow level limitations, 
N agilRosow -Breslow scale level limi-
tations' IADL level limitations, and 
ADL level limitations. Limitation 
comes from any difficulties to perform 
each activity. NagilRosow-Breslow 
scale limitations include four variab-
les that are walking several blocks, 
climbing one flight of stairs, 
pushing/pulling large objects, and lift-
ing weights of over ten pounds. 
IADL limitations include preparing 
hot meals, shopping for groceries, 
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making telephone calls, taking medica-
tions, and managing money. ADL 
limitations include walking, dressing, 
bathing, eating, bedding, and 
toiletting. 
Covariates 
Demographic factors were used in 
multivariate analyses. These in-
cluded age, sex, race, and educational 
level. 
ANALYSES 
Chi-square tests or T-tests were 
used for bivariate analyses to examine 
baseline gender differences and the 
relationship between risk factors and 
the incidence of heart problems. For 
m ul ti variate models, logistic regres-
sion was conducted for parsimonious 
models (risk factors models) and full 
models (risk factors and sociodemog-
raphic factors). 
Weights for Data Analysis: The 
AHEAD Study includes oversamples 
of Mexican-American. Hispanics, 
African-Americans, and households in 
the State of Florida. Hence, weight-
ing factors are used to adjust for 
geographic and race group differences 
in sampling rates. Post-stratification 
adjustments were made to match sam-
ple demographic distributions to the 
1990 Census. 
RESULTS 
DESCRIPTION OF BASELINE STATISTICS 
Demographic characteristics: Base-
line statistics include the sample of 
5,752 elderly people who were aged 
70 and over in Wave I and also par-
ticipated in Wave II. Female sample 
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(3,514) is larger than male sample 
(2,238), and it dominates the whole 
sample (62.3%). The overall aver-
age age is 76.98 (SD = 5.58), and the 
average age for males is slightly 
lower than the one of females (76.22 
and 77.45, respectively at p<0.001) . 
Approximately, 61 percent of the par-
ticipants had an educational level of 
high school or more. There is a sig-
nificant difference in marital status 
between male and female. More than 
60% of females are single in contrary 
to 22% of males (p<0.001). 
Health condition: About a half of the 
elderly had been told by a physician 
that they had high blood pressure by 
Wave I. Female sample experienced 
more high blood pressure than men 
(52.0% and 43.9%, respectively at 
p<O.OO 1). Hypertension is more pre-
valent in women than men after age 
65, and women incur more complica-
tions than men from hypertension. 
29) Diabetes mellitus is prevalent to 
11.6% of sample, but there is no sig-
nificant gender difference. Body 
mass index (BMI) is slightly higher 
for men than women (p<O.OO 1) . 
Limitations of physical activities are 
higher for women than men in any 
levels of activities (p<0.001). There 
are three levels of physical activities. 
Activities in daily living (ADLs) in-
clude walking, dressing, bathing, eat-
ing, bedding, and toiletting. In-
strumental activities in daily living 
(IADLs) include preparing hot meals, 
shopping for groceries, making tele-
phone calls, taking medications, and 
managing money. NagilRosow-
Breslow limitations contain some diffi-
culty to perform walking several 
blocks, climbing one flight of stairs, 
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Table 2. Baseline statistics of samples at Wave I interview 
Overall Male Female 
SQ!:<iQQemQg[apbi!:< m!:<tQ[S 
Mean age *** 76.98 76.21 77.45 
(SO) (5.55) (5.02) (5.82) 
Gender 37.7% 62.3% 
Race 
Black 9.5% 8.4% 10.2% 
Hispanic 3.8% 4.0% 3.7% 
Others 86.6% 87.6% 86.1% 
Marital status (single) *** 47.8% 22.4% 63.2% 
Education (High School +) 60.8% 60.8% 60.7% 
Healtb status 
History of hypertension *** 48.9% 43.9% 52.0% 
History of diabetes 11.6% 12.3% 11.2% 
Body mass index (BMI) .... * 25.48 25.80 25.28 
(SO) (4.35) (3.55) (4.78) 
Physical performance 
AOL limitation (any) *"* 23.8% 18.3% 27.1% 
IAOL limitation (any) *** 24.4% 21.6% 26.1% 
Nagi/R-B limitation (any) *** 53.4% 36.9% 63.5% 
Healtb bebaviQr 
Alcohol consumption *** 
Never 52.2% 42.4% 58.2% 
Moderate «1 drink/day) 36.2% 39.6% 34.1% 
Many (1::s; drinks/day) 11.6% 18.0% 7.7% 
Smoking (current) *** 9.5% 11.5% 8.3% 
*p<O.05; **p<O.Ol; ***p<O.OOl 
Percentages calculated using weighted date. 
Total percent of each variable may not be hunderd due to rounded 
Nagi/R-B: Nagi/Rosow-Breslow: scale 
pushing/pulling large objects, and lift-
ing weights of over 10 pounds. 
Health behavior: Males are more 
likely to drink than females 
(p<O.OO 1). More than half of males 
(57.6%) and 41.8% females drink be-
verages such as beer, wine, and li-
quor. Males (11.5%) had been 
smoking more than females (8.3%) as 
current or former smokers (p<O.OOl). 
Heart problems: The prevalence and 
incidence of respondent's heart prob-
lems were examined from Wave I and 
Wave II interviews. For heart prob-
lem prevalence, each individual was 
asked any experience of heart disease. 
These heart problems include heart 
attack, coronary heart disease, angina, 
congestive heart failure, or other 
heart problems. At the first inter-
view, approximately 28.6% of the 
elderly who are age 70 and over had 
some heart problems. Male elderly 
significantly experienced more heart 
problems than female elderly. Some 
heart problems between Wave I and II 
interviews were experience among 
5.7% of the elderly, but there was no 
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statistical gender differences. 
Table 3. Heart Problems 
Overall 
Prevalence (Wave I) ••• 28.6% 
Incidence (Wave I-II) 5.7% 
·p<O.05; ··p<O.01: • .... p<O.OO1 
Percentages calculated using weighted data. 
Male 
32.8% 
5.9% 
Female 
26.0% 
5.6% 
*p<O.05; **p<O.Ol; ***p<O.OOl 
Percentages calculated using weighted date. 
Bivariate Analyses 
Each of six heart disease risk fac-
tors on the incidence of heart prob-
lems between Wave I and II was 
analyzed by using chi-square tests. 
Heart disease risk factors 
Hypertension relates to the incidence· 
of heart problems (p<O.05), but there 
is no gender specific significance. 
Diabetes indicates a strong signifi-
cance on the heart problems 
(p<O.OOl). It also shows the statis-
tical significaqce in each gender. 
Levels of alcohol consumption also 
link to the incidence of heart disease 
(P<O.05) but not in each gender. 
Levels of physical performance which 
are shown as ADL, IADL, and NAGI 
limitations associates relate to heart 
problems (p<O.O 1). This is signifi-
cant in female (p<O.Ol). 
Table 4. Heart disease risk factors and the two-year onset of heart problems 
Risk Factors (df) ·lvalue 
Overall Male Female 
Hypertension 5.21· 1.88 3.59 
Diabetes 19.99··· 9.24·· 10.70··· 
Alcohol consumption 2 7.fJ7· 4.24 3.90 
Smoking status 1 0.08 0.12 0.47 
Body mass index (BMI) 3 5.02 1.18 5.65 
Physical performance 3 14.57·· 4.42 14.01 •• 
df: degree of freedom 
*p<O.05; **p<O.Ol; ***p<O.OOl 
Percentages calculated using weighted date. 
Multivariate Logistic Regression Analyses 
In the multiple logistic regression 
models, all six risk factors and gender 
variables are included in a parsimo-
nious model. Additionally, demog-
raphic factors such as age, race, 
education are included in a full model. 
In the parsimonious model, diagnosis 
of diabetes shows a statistically signi-
ficant risk factor of any events of 
heart problems between Wave I and II 
(Odds Ratio = 1.75, p<O.OOl). High 
Body Mass Index shows the slightly 
higher likelihood of the incidence of 
heart problems (Odds Ratio = 1.11, 
Vol.13, 1997 
p<O.05) . Limitations of physical acti-
vities also become a risk factor of 
heart problems among the elderly 
(Odds Ratio = 1.16, p<O.O:!.). The 
full model, which added demographic 
factors to the parsimonious model, 
shows slightly different results than 
the parsimonious model. While con-
trolling demographic factors, body 
mass index lost its statistical signifi-
cance of the event of heart problems. 
Odds ratio of the limitations of "-
physical performance on the incidence 
of heart problems decreased as com-
pared with the parsimonious model 
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but still show its statistical signifi-
cance (Odds Ratio = 1.13, p<O.05) . 
On the contrary, the condition of di-
abetes in the full model shows higher 
odds ratio than the one of parsimo-
nIOUS model (Odds Ratio=1.80, 
p<O.OO 1) . There was no gender dif-
ference in the incidence of heart 
problems. 
Table 5. Logistic regression analyses for associations of risk factors with the 
two-year incidence of heart problems 
Variable 
Age 
Sex 
Race 
Education 
Hypertension 
Diabetes 
Alcohol (none) 
(1+ drink/day) 
Parsimonious Model 
OR [CI] 
1.21 [0.95 - 1."53] 
1.21 [0.96 - 1.53] 
1.75 [1.30 - 2.35]*** 
1.20 [0.94 - 1.55] 
0.90 [0.59- 1.37] 
Smoking 1.08 [0.74 - 1.57] 
Body mass index (BMI) 1.11 [1.00 - 1.23]* 
Physical performance 1.16 [1.05 - 1.27]** 
Full Model 
OR [CI] 
1.02 [0.99 - 1.04] 
1.21 [0.96 - 1.54] 
1.04 [0.86 - 1.26] 
1.04 [0.82 - 1.33] 
1.23 [0.97 - 1.54] 
1.80 [1.33 - 2.42)*** 
1.19 [0.93 -1.54] 
0.91 [0.60 -1.39] 
1.13 [0.77 -1.66] 
1.09[0.98-1.21] 
1.13 [1.02 -1.24]* 
*p<O.05; **p<O.Ol; ***p<O.OOl 
Percentages calculated using weighted date. 
OR: Odds ratio 
CI: 95% Confidence intervals 
DISCUSSION/CONCLUSiON 
Risk factors of heart disease 
amongst young to middle age have 
been widely studied. Many of these 
studies showed similar results in dif-
ferent population settings. Compare 
with the studies with younger age 
cohorts, the risk factors of heart dis-
ease among the elderly seem to be less 
studied, especially as a whole 
population-based setting. Since this 
study sample represents a whole 
population of the United States, it will 
be strongly applicable to public policy 
settings. 
This study's strength involves its 
use of a sample which represents a 
whole population of the United States. 
However, there are some possible 
study design problems. First, since 
data were collected practically by in-
terviews with elderly people, some 
data might be incorrect. Second, 
sample of Wave II includes only sur-
vivors from new heart problems after 
the Wave I interview. Therefore, the 
drop-outs from the original Wave I 
sample due to deadly heart diseases 
are not included. Those who died 
due to heart problems cannot be fol-
lowed in this study. Death rates 
from heart disease increased with age 
among the elderly as the risk of heart 
attack rises steadily with age, for in-
stance. Moreover, according to the 
U.S. National Center for Health 
Statistics, the greatest number of 
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heart disease deaths were in the 75-
84 age range. 2) Since this age 
cohort is well included in this study, 
many of them might not survive after 
an event of heart disease. The 
second problem is the design of longi-
tudinal study. The AHEAD Study 
has a longitudinal design which calls 
for re-interviews of the sample every 
two years. At this moment, only data 
from Wave I and II are available. It 
is considerable that some heart dis-
ease risk factors cannot adequately 
explain the incidence of heart prob-
lems within a two-year duration. For 
example, alcohol consumption did not 
show its significance of heart disease 
incidence in this study, but a 12-year 
study indicated that alcohol consump-
tion continued to be important predic-
tors for coronary heart disease after 
age 65. 11) If the duration of the study 
becomes longer, other risk factors 
may reveal their statistical signifi-
cance on heart disease incidence. 
Statistical results from this study 
supports past study results. Espe-
cially, past diagnosis of diabetes melli-
tus and limitation levels of physical 
performance can be a risk factor of 
the onset of heart disease among the 
elderly. In bivariate analyses, hyper-
tension, diabetes alcohol consumption, 
and physical performance related to 
the incidence of heart problem among 
the elderly. Hypertension and alco-
hol consumption are a weak indicator 
and do not show significance in gen-
der specific analyses. These variab-
les do not show significance while 
other variables are controlled in mul-
tivariate logistic regression analyses. 
Therefore, the effects of hypertension 
and alcohol consumption as a risk fac-
tor on the incidence of heart disease 
Vo1.13 , 1997 
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seem low. Body mass index (BMI) 
was only significantly indicated the 
risk of the incidence of heart prob- . 
lems in the parsimonious model of 
multiple logistic regression analyses. 
It loses the significance when demog-
raphic factors are included. Both di-
abetes and physical performance show 
the statistical significance to indicate 
the risk of heart disease incidence, 
but they show different direction of 
magnitude when demographic factors 
are added. Demographic factors sup-
press the magnitude of the odds ratio 
of physical performance from 1.16 
(p<O.Ol) to 1.13 (p<O.05), while the 
odds ratio of diabetes was increased 
from 1.75 (p<O.OOl) to 1.80 
(p<O.OOl). Overall, both history of 
diabetes and limitations physical per-
formance become a risk factor of 
heart disease among the elderly. 
In this study, lower physical per-
formance showed higher heart disease 
incidence. However, it seems diffi-
cult for the elderly to continue physic-
al activities, especially they had high-
er limitations in activities such as in 
ADL. Healthy elderly also tend to 
shift to mental activities because of 
some events of physical problems. 
Participation in outdoor activities is 
apt to decrease with age after re-
tirement. 30) However, this situa-
tion can be intervened through public 
policies. For example, each com-
munity can develop a health program 
to enhance the health status of the 
elderly in adult day care, nursing 
home, community center settings. 
Not only developing a health program 
but also reducing crimes in a commun-
ity can increase the motivation to get 
out of their house among the elderly. 
It is recommended that each heart 
29 
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disease risk factor should be carefully 
monitored since they relate to other 
risk factors of heart disease even they 
did not show the statistical signifi-
cance in this study. Obesity, which 
is represented by body mass index, is 
a relatively weak risk factor for heart 
disease in this study. However, it is 
closely associated with many other 
risk factors of heart disease. A 
strong positive association between 
overall obesity and risk of diabetes 
was found among 51,529 males aged 
40 to 75 years. 31) Diabetes, for inst-
ance, also relates to physical perform-
ance. In the Honolulu Heart Prog-
ram, older men of aged 71 to 93 with 
known diabetes had a relationship 
with a lower physical activity index 
than normal subjects. 32) Hyperten-
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